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Chromatography 
limitations of, 31 
Chromidia, 10 
Chrysanthemum, 214 
Citric acid 
cycle in mitochondria, 
12-13 
increase in dark, 86 
iron nutrition and, 153 
storage of, 82 
Citrate synthesis, 95 
Citrulline, 150 
Clostridia 
growth requirements, 28 
nitrogen fixation in, 33 
Cobalt 
effect on cellulose, 249 
movement in plant, 160 
requirement, 27-28 
Coccids, 169 
Collenchyma, 299 
Colloids, 369-70 
Companion cells, 167 
Concentration gradient, 145 
Conduction in heat transfer, 
112 
Coniferin, 69, 70 
Coniferylalchohol, 68 
Convection in heat transfer, 
112 
Copper requirement, 28 
Coriaria arborea 
nitrogen fixation and, 26 
Corn exudate, 146 
Cortical gel layer, 324 
Cotton exudate, 146 
Coumarin 
as auxin, 266 
biosynthesis of, 72-73 
Crassulacean acid metabo- 
lism, 81-107 
Cristae mitochondriales, 
11, 13 
Cucurbits exudate, 146 
Cyanide 
as inhibitor, 90 
Cyclosis, 21, 323 
Cytochrome 
oxidase and growth, 258 
photoreduction of, 390 
Cytoplasm 
auxin and, 243 
glycolytic enzymes in, 13 
malate in, 82 
properties of, 21 
structure, 2-4, 6 
Cysteine, 278 


D 


2,4-D, 266 

Dark acidification, 81 
age and, 87 
carbohydrate and, 82 
COzg fixation and, 83-89 
day length and, 88-89 
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inhibitors of, 90, 91 
oxygen and, 89-93 
photosynthesis and, 82 
season and, 87 
Day length 
acidification and, 87-89 
gibberellin-effect, 429 
vernalization and, 199, 
210 
Deacidification, 84, 85 
Deciduous species bleeding 
sap, 148 
Defoliation 
sieve tube contents and, 
181 


sugar and, 182 
Depolymerase, 302 
Deserts 

plant temperatures in, 

117 


Detritus, 343 
Deuterated electron donors, 
383 


Devernalization, 195, 210, 
214, 223 
Dew, 119 
Dhurrin aglycone, 74 
Diatoms, 349 
Dicotyledons 
vernalization in, 197 
Dictyosomes, 6 
Diffusion barriers, 2-9 
Digitalis, 204 
Dinitrophenol 
effect on chlorophyll, 
374 
Diseases and enzymes, 299- 


DNA and vernalization, 226 
Dormancy, 191-237 
Dwarfism, 428-29 

Dyes, 37 
Dynamoplasmogram, 333 


E. coli 
aromatic amino acids in, 
56 
Ecology of nitrogen fixing 
organisms, 25-26 
Ectoplast, 2-4, 7 
Electric charge and xylem 
uptake, 157 
Electron donor studies, 389 
Electron microscopy, 1, 2 
Elodea 
protoplasmic streaming in, 
329 


P32 fixation in, 49-50 
Elongation, see Auxin 
Embryo, 195 
Endive, 201 
Endoder mis 

histology, 136 

as solute barrier, 144 


Endoplasmic drop behavior, 
Endoplasmic reticulum, 2- 


Endosperm, 196 
Energy 
balance equation, 116 
ion absorption and, 128 
migration, 375-77 
source for protoplasmic 
streaming, 337 
transfer and phosphoryla- 
tion, 37-52 
see also Heat transfer 
Environment 
heat transfer with plant, 
111-23 
vernalization and, 219 
Enzyme 
action on root solutes, 


systems in mitochondria, 
Enzymes 

auxin and, 247-48, 260 

in CAM, 89, 96-100 

cellulolytic, 299-319 

in chloroplast, 18, 392 

in conduction tissues, 181 

evolution of, 77 

hydroxylamine reductase, 

30 


in lignin formation, 69-70 

new inducible, 58 

nitrogen fixing, 28 

pectic, 299-319 

in plankton, 358 

sugar synthesis and, 51 

vernalization and, 220 
Ephedrine synthesis, 75 
ESR signal, 376 
Ethylchlorophyllid, 379 
Ethylene as hormone, 266 
Euphorbia, 205 
Eutrophic habitat, 350 
Evolution of enzymes, 77 
Exudates, 145-47, 181 


F 


Fatty acid oxidation and 
mitochondria, 10 
Fatty alcohols as auxins, 


Fibrils movement, 326-27 
Filament streaming, 330 
Filtration measurements for 
plankton, 341-42 

Fire-fly experiments, 49 
Flagellates, 342 
Flavonoids origin, 71-72 
Florigen, 198, 217 
Flower development, 177 
Flowering 

CAM and, 86 

COpg and, 86 

see also Vernalization 


Flowering plants 
gibberellins from, 412, 
418-19, 422, 427 

Fluorescence 
delayed, 373 
Fluorimetric assay and 
gibberellins, 421 
Foliage nitrate, 150 
Foraminifera, 330 
Fruit growth and gibberel- 
lins, 430 
Fungi 
auxin and, 241 
cellulose in, 315 
gibberellins in, 412 
pectinesterase in, 303, 


shikimic acid pathway in, 
58 


Fungicides, 311 
Fusarium gibberellins, 412, 
414-18 


G 


Galactose translocation, 174 
Genetics 
character transmission, 
192 
microsomes and, 9 
of tobacco mosaic virus, 
281-85 
of vernalization, 215-17 
Germination and tempera- 
ture, 191 
Gibberellin-like substances, 
425-28 
Gibberellins 
auxin and, 264-65 
bioassays, 423-25 
biosynthesis of, 422-23 
in cereals, 196 
chemistry, 414-23 
comparison to auxins, 240 
derivatives of, 419-21 
dwarfism and, 428-29 
in flowering plants, 418- 
19 


in Fusarium, 414-18 
interactions with other 
regulators, 430-32 
physiological role of, 
428-30 
similar substances, 425- 
28 
terminology, 411-14 
versus vernalization, 199, 
200, 203, 206, 210, 
222-23, 225 
Glucose and phosphoryla- 
tion, 50 
Glutamate, 100 
Glutamic acid formation, 
31 
Glutamine in xylem sap, 
150 


Glutathione and auxin, 259 
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Glycine, 278 
Glycolysis and protoplasmic 
streaming, 336 
Glycolytic enzymes, 13 
in conducting tissues, 181 
Glycolytic pathway, 83 
enzymes of, 96 
Glyoxylate cycle and CAM, 


Golgi bodies, 4 
Grafting 
effect on flowering, 208 
vernalization and, 196, 
197, 198 
Gram negative coccus, 26 
Grana, 14, 15, 16, 372 
Granules, 5 
Grasses and gibberellins, 
425 
Green sulfur bacteria, 365 
Griseofulvin, 143 
Growth 
auxin and, 252 
cytochrome oxidase and, 


gibberellins and, 428 

length versus weight, 
252-53 

of root, 246 

of shoot, 246 

see also Gibberellins; 
Vernalization 

Growth regulators in xylem, 

155 


Gymnosperm exudates, 146 
H 


Heat transfer 
"boundary layer," 111, 119 
components of, 112-16 
diffusion resistances, 115 
interdependence of com- 
ponents, 116-18 
between plant and environ- 
ment, 111-23 
radiation and, 119 
Hemoglobin in nodules, 31- 
32 


Henbane, 197-99 
Herbicides 
uptake and translocation 
of, 176 
in xylem, 155 
Heterotrophic plants, 350 
Hexokinase, 181 
Higher plants 
cell walls, 299-300 
shikimic acid pathway, 
59 
Hill reaction, 18, 19, 39 
Honeydew, 169 
Hordenine, 74 
Hormones and vernalization, 
198, 221 
Humidity and heat transfer, 
112 
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Hydrazine and nitrogen 
fixation, 30-31 
Hydrogen 
donors to chlorophyll, 390 
as inhibitor, 28-29 
path of, 398 
transfer and chlorophyll, 
389-92 
Hydrogenase, 34 
Hydroxylamine 
and chlorophyll, 374 
and nitrogen fixation, 29- 
30 


IAA, 412 
growth and, 242 
interaction with gibberellin, 
431 
oxidase, 261 
Iberis, 205 
Infection 
process of, 286-92 
transfer of, 293-94 
Infectivity of nucleic acid, 
280-81 
Inflorescence, 211-12 
see also Vernalization 
Inhibitors 
of auxin action, 241, 257- 
58 
of dark acidification, 90 
of growth, 195 
of ion movement, 129 
of nitrogen fixation, 28-29 
of pectic enzymes, 311 
of respiration, 195, 256 
of translocation, 180 
Inositol 
as precursor, 62 
Insecticides, 155 
Intact plant water and salt 
balance, 127-38 
Ion movement 
active, 127-33 
apparent free space and, 
135-38 
auxin and, 254 
passive, 133-35 
rate of, 128 
into roots, 127 
transpiration and, 127 
Iron, 397 
translocation of, 151-54 
Isocitric acid storage, 82 
Isoleucine, 278 
Isotopic labeling of gibberel- 
lins, 421 


K 


Kinetin, 261 

Kinins and gibberellins, 
430-32 

Krebs cycle and mitochon- 
dria, 10 
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L 
Labeled auxin studies, 243- 


Laccase, 69 
Lamellae in chloroplasts, 
14-15, 17 
Leaching, 143 
Leaf 
abrasion and infection, 288 
absorption from, 156 
after chilling, 204 
chlorophyll in, 366-67 
exudates from, 145 
fluorescence studies, 386 
gibberellins in, 427 
heat in, 116 
heat transfer from, 113- 
14 
nutrient movement from, 
159 
phloem function and, 182 
primordia, 194 
protochlorophyll in, 366 
senescence, 172 
spray movement, 173 
translocation and, 180 
transpiration stream and, 
145 
vernalization and, 223 
Leaf-spot diseases, 312- 
13 
Legumes 
growth requirements, 28 
nitrogen fixation and, 26 
symbiots, 25 
vernalization and, 207 
Lemon acidity, 170 
Lettuce, 200-1 
Leucine, 278 
Lichens, 117 
Light 
acidification and, 82 
diurnal variation, 81 
effect on ion absorption, 
132 
energy storage, 377-90 
infective processes and, 
289-90 
malate fluctuation and, 82 
plankton and, 349, 355 
quantum absorption, 372- 
77 


requirement, 29 
reversible oxido-reductive 
actions, 386 
sugar loss and, 174 
vernalization and, 223 
see also Dark acidifica- 
tion; Photosynthetic 
phosphorylation 
Lignans, 55 
Lignification and auxin, 241 
Lignin 
auxin effect on, 248 
optical activi of, 70 
synthesis of, 64-65, 68-71 
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Lignosuberin, 136 

Lipoproteins and permeabil- 
ity, 7 

Luminescence, 372-77 

Lyosomes, 9 

Lysine, 278 


M 


Macerating enzymes, 304, 
308, 310 

Malate 
anerobic synthesis, 90 
synthesis and CO9, 98 _ 
synthesis in light, 103-4 
see also Malic acid 

Malic acid 
consumption in vivo, 104- 


diurnal fluctuation of, 82- 


synthesis of 
see CAM 
Manganese requirement, 28 
Mannitol, 173 
in sieve tube exudate, 170 
Marine science 
see Plankton 
Mass flow, 185 
Membranes 
endoplasmic, 2-9 
permeability and, 253-54 
Mescaline, 74 
Metabolism 
of crassulacean acid, 81- 
107 
translocation and, 180 
Metal complexes with 
chlorophyll, 380 
Metastable excited states, 
372-73 
Michaelis constant, 29 
Microfibrils, 300 
Microorganisms 
nonsymbiotic, 25 
Microscopy 
see Electron microscopy 
Microsomes, 5, 6, 9-10 
Microtomy 
ultra, 1 
Middle lamella, 299 
Minerals 
uptake and translocation, 
175 
xylem transport of, 149- 
54 


Mitochondria, 99 
enzyme systems in, 11 
isolation procedures, 12 
Krebs cycle and, 10 
origin of, 19-20 
oxidation and, 10 
permeability of, 12 
structure, 2, 10-14 

Mitosis 
auxin and, 241 
in vernalization, 226 


Molecular structures, 7 
Molybdenum 
movement in plant, 160 
nitrogen metabolism and, 
27 


Monocarpic plants, 205-8 
Morphine synthesis, 75 
Morphology 

and heat transfer, 119 

of tobacco mosaic virus, 

277-78 

Moss, 117 
Mutants in gibberellin assay, 


Mutation 
of tobacco mosaic virus, 
281-85 
Myelin figures, 8 
Myxomycete 
culture of, 331 
force in plasmodia, 332 
morphology of, 331 
physiology of, 331 
protoplasmic streaming 
in, 331-37 
shuttle streaming in, 323 
Myxomyosin, 334 


N 


Nacreous thickening, 167 
Nectaries, 185 
Neurospora, 58 
Nicotine, 151 
Nitella 
protoplasmic streaming 
in, 323-27, 329 
Nitrate 
reduction and hydroxyla- 
mine, 29 
transport of, 149-50 
Nitrogen 
in dark acidification, 93 
in plankton, 343 
translocation of, 149-51 
Nitrogen fixation, 25-34 
calcium and, 27-28 
culture requirements, 26- 
28 


hemoglobin and, 32 
hydrazine and, 30-31 
hydroxylamine and, 29-30 
inhibitors, 28-29 
in legumes, 28 
molybdenum and, 27 
nonsymbiotic, 25 
organisms, 25-26 
photosynthetic, 25 
symbiotic, 25 
Nitrogenous compounds 
circulation of, 178 
in sieve tubes, 171 
Nitrous acid and mutation, 
282 
Nocardia calcarea, 26 
Nodulated bean roots, 28 
Nodule hemoglobin, 31-32 


Nonhalophytics, 81 
Nuclear membrane, 6 
Nuclei movement, 325 
Nucleic acid 

infectivity of, 280-81, 


285-92 
metabolism and auxin, 
261-62 
of tobacco mosaic virus, 
277, 279-81 
Nucleotides, 284-85 
Nucleus 


auxin and, 243 

membranes of, 4, 5 

microsomes in, 9 

Nutrients 

mobility of, 175 

movement out of xylem, 
158-59 

for phytoplankton, 354, 
355 

redistribution within 
plant, 159-61 


oO 


Oats, 197 
Obligate parasitism, 314 
Ocean productivity, 341-58 
Oenothera, 202 
Oligotrophic sea water, 346 
Olive, 213 
Organelles, 2 
auxin and, 243 
Organic compounds trans- 
location, 154-58 
Organic matter production 
in sea, 344-54 
Organic nitrogenous com- 
pounds transport, 150 
Organic solids 
and CAM, 81-82 
Organic solvents 
and pigments, 368 
Osmosis 
and auxin, 250 
Osmotic pressure 
and CAM, 81 
Oxaloacetate, 97 
Oxidation 
reversible, 377 
Oxidation-reduction systems 
and auxin, 259 
Oxido-reductive reactions, 
392 
Oxygen 
consumption 
and auxin, 243 
dark acidification and, 89- 
93 
as inhibitor, 28, 29 
nutrient movement and, 
128 
path of, 399 
plankton production and, 
345, 346 
release 
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and phosphorylation, 39 
requirement for vernaliza- 
tion, 195, 196 
uptake 
and oxygen, 257 
during protoplasmic 
streaming, 333 


P 
P32 fixation, 49-50 


Paper chromatography 
and gibberellins, 421 


Parthenocarpy 

and gibberellins, 430 
PCA, 30-31 
Peach dormancy, 225 
Peas 


exudate from, 146 
gibberellin and, 207 
vernalization and, 196 
Pectic enzymes 
in plant diseases, 299- 
319 
Pectic substances 
and auxin, 247-28 
Pectinesterase, 303, 306, 
308, 311, 313 
Pentose carboxylation path- 
way, 101 
Pentose phosphate pathway, 
83 


enzymes of, 96 
Perennials 
and vernalization, 208-14 
Permeability 
of membranes, 253-54 
Peroxidase 
and growth, 242 
Petkus, 193-97 
PH 
CAM and, 81 
of cytoplasmic proteins, 8 
effect 
on chlorophyll, 367 
on iron uptake, 153 
of phospholipids, 8 
vernalization and, 220 
Phaseolus gibberellins, 418 
Phenolic cinnamic acids, 
64 
Phenolic glucosides, 55 
Phenylalanine, 278 
biosynthesis of, 56, 57, 59 
as precursor, 66 
Phenylproponoid compounds, 
63-67 
Pheophytin, 372, 379 
Phloem 
anatomy of, 167-68 
applied substance move- 
ment, 173-76 
carbohydrates in, 170 
concentration gradients 
in, 182-83 
direction and polarity of 
movement in, 177-80 
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mechanism of transport, 
184-87 

nitrogenous compounds in, 
171-72 

respiration in, 13 

submicroscopic structure 
of, 168 

translocated substances, 
169 

translocation velocity, 


transport in, 156, 167-87 
upward movement in, 159 
Phosphate 
movement 
in plant, 129, 132 
in photosynthesis, 395 
respiration and, 257 
turnover, 49 
uptake 
in plankton, 345 
Phosphoenolpyruvate, 98 
Phospholipid 
in tonoplast, 8 
Phosphorescence, 373 
Phosphorus 
in plankton, 343 
translocation of, 151 
Phosphorylation 
in chloroplast, 18, 50 
cyclic, 39, 43 
energy transfer and, 37- 
52 
nitrogen fixation and, 33 
protoplasmic streaming 
and, 328 
redox substances, 37-40 
Photic layer, 344 
Photoautotrophic, 341 
Photochemical process, 
377-89 
Photoconductivity, 382 
Photoperiodicity, 197-98 
vernalization and, 217-18 
Photophosphorylation, 394 
Photoreduction, 378-86 
reversible, 377 
Photosynthesis 
in bacteria, 14 
in blue-green algae, 14 
dark acidification and, 
81 
effect 
of two light waves, 389 
energy requirement, 116 
energy transfer in, 37-52 
forms 
of pigments, 363-72 
in hydrogen transfer, 389- 
92 
light quantum absorption 
and luminescence, 372- 
77 
phosphate turnover in, 49 
phosphorylation and 
see Photosynthetic phos- 
phorylation 
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photochemistry 
and energy storage, 377- 
86 


pigments, 343 
in plankton algae, 343, 345, 
346, 347, 355-56 
primary processes of, 
363-401 
reductants, 382 
Photosynthetic phosphoryla- 
tion 
cofactors of, 37-40 
mechanism of, 40-43 
Phthalocyanins, 380 
Phycobilins, 375, 380-81 
Phytoplankton standing stock, 
341-44 
Pigments 
in Azotobacter, 31-32 
forms of, 363-72 
in nodules, 32 
in plankton, 343 
photochemical transforma- 
tions of, 386-89 
structure role 
in photoreduction, 381 
Pinocytosis, 9 
Plankton, 341-58 
organic matter, 344 
photosynthesis in, 345, 
346, 347 
production, 341, 351-58 
sinking and grazing ef- 
fects, 358 
tracer studies, 346 
Plant 
heat transfer and, 111-23 
production 
of pectic enzymes, 303-7 
protoplasmic streaming 
in cell, 323-31 
temperature, 116-17 
Plasmodesmata, 144, 168 
Plasmodia 
protoplasmic streaming in, 


shuttle streaming in, 323 
Plasmolysis, 4 
Plasticization, 246 
Polycarpic plants 

and vernalization, 208-14 
Polygalacturonases, 302, 

304, 305, 312 
Porphyrins 

and photoreduction, 379 
Potato, 198 
Precursors 

caffeic acid, 66 

coumaric acid, 66 

ferulic acid, 66, 69 

inositol, 62 

phenolic cinnamic acids, 

64 

phenylalanine, 66 

sinapic acid, 66 

tyrosine, 66 
Printanisation, 191 
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Productivity of oceans, 341- 
58 


Proline, 278 
Protein 
as auxin receptor, 245, 
263, 265 
chlorophyll and, 366 
contractile, 333-34 
in cytoplasm, 3 
dephosphorylation and, 328 
in endoplasmic membranes, 
7 


in middle lamella, 309 
in plankton, 343 
precipitates, 244 
in tobacco mosaic virus, 
277, 281 
vernalization and, 220 
Protein synthesis 
in chloroplast, 21 
microsomes and, 9-10 
RNA and, 10 
Protein-chlorophyll com- 
pounds, 370 
Protochlorophyll, 365-66 
-holochrome, 366 
photoreduction in, 379 
Protopectinases, 302 
Protoplasm 
fibrils in, 324, 326-27 
isolated drops of, 324 
vernalization and, 220 
Protoplasmic streaming 
ATP and, 328 
auxin and, 243, 255 
chemistry of, 323-37 
contractile proteins and, 
333-34 
in Myxomycete plasmodia, 
331-37 
physics of, 323-37 
sulfhydryl group and, 329- 
30 


Protoplasmic viscosity, 254- 


Pseudomonas and nitrogen 
fixation, 26 
Pungenin, 66 
aglycone, 74 
Pullularia and nitrogen 
fixation, 26 
Purple bacteria, 364, 388 
phosphorylation in, 40, 43 
Pyridine 
in photoreduction, 378, 
393-94 
Pyridine-nucleotides, 390 


Q 


Quercetin synthesis, 61 
Quinic acid, 59 


R 


Radiation, 115-16, 119 
see also Heat transfer 


Radishes, 206 
Raffinose, 170 
Red algae, 368 
Redox potential, 381 
Reductants, 382 
Respiration 
aerobic, 256-57 
auxin and, 256-61 
in bundles, 181 
during protoplasmic stream- 
ing, 335-37 
ion uptake and, 142 
mitochondria and, 13 
pathways, 258 
photosynthesis and, 398 
quotient 
and dark acidification, 
81, 83 
salt uptake and, 128, 130 
temperature and, 116 
vernalization and, 198, 199 
water uptake and, 252 
Reticulopodia, 330 
Reticulum, 2-9 
Revernalization, 200 
Rhodospirillum, 29 
Riboflavin, 390 
synthesis of, 62 
Rice 
gibberellins and, 412 
vernalization in, 197 
Rigidification, 246 
Ringing experiments, 149, 
156 


RNA, 5, 7, 9 
code, 285 
composition 
of tobacco mosaic virus, 
284 
protein synthesis and, 10 
Root 
enzyme action in, 145 
gibberellins in, 427 
growth, 246 
ion movement in, 127, 128 
metabolism of, 179 
nitrogenous compounds in, 
79 


nutrient entry, 141-45 

tip translocation, 142 
Rosette plants 

and vernalization, 19-205 
Rubidium movement 

in plant, 132 
Rye, 193-97 


Salts 
accumulation, 13 
entry 
into xylem, 141-45 
uptake 
and water absorption, 
127-38 
Sap bleeding, 146, 147-48 
Sap extraction, 147 


Saturation deficit, 122 
Scopalamine, 151 
Scopolin, 73 
Scrofularia, 204 
Season 

and acidification, 87 
Secretion, 185 
Sections 

and gibberellin studies, 

425 


Sedimentation 

and plankton measurements, 

342 

Sedoheptulose, 83 
Seed 

cereals, 191 

development, 177 
dormancy breaking, 225 
gibberellins and, 200, 427 
growth, 430 

vernalization in, 199, 200, 


Seedling response 
to gibberellin, 423-25 
Serine, 278 
Serology, 199 
Shikimic acid pathway, 57- 
61, 76 
coumarin from, 73 
ephedrine from, 75 
lignin from, 71 
Shoot 
gibberellins in, 427 
growth, 246 
length 
and vernalization, 212- 


Shuttle streaming, 323 
Sieve 
plates, 168 
pores, 167 
tubes, 167-70, 181 
Single gene dwarfism, 428 
Singlet excited states, 372 
Slime mold streaming, 323, 
331 
Soft-rot 
and pectic enzymes, 311- 
12 


Sol-gel interfaces, 323 
Solute movement, 3, 8 
Sorbose, 174 
Soybean iron, 152 
Spinach, 201 
COp fixation in, 51 
Stadial development theory, 
191, 215 
Starch 
in chloroplast, 14, 18 
in dark acidification, 82- 
83 
malate synthesis and, 95 
Stem 
gibberellins in, 427 
growth 
see Vernalization 
Stock, 206 
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Stomata 
and heat transfer, 115 
Streaming 
protoplasmic, 323-37 
rotational, 323-28, 330 
sol-gel interfaces and, 
323 


vacuole and, 324 
Streptomycin, 143 
Stroma, 15 
Strontium, 160 
Succinate oxidation, 13 
Succulents, 81, 83 

heat in, 116 
Sucrose 

in sieve tube extracts, 170 
Sugar 

defoliation and, 182 

photosynthetic bacteria 

and, 398 
requirement 
for vernalization, 196 
synthesis, 51 
uptake 
aerobic, 173 
anaerobic, 173 
and translocation, 174- 
75 
Sugar beet 

COzg fixation in, 51 

vernalization in, 199 
Sulfhydr yl 

auxin and, 260 

groups 

and protoplasmic stream- 
ing, 329-30 
Sulfate movement, 132 
Sulfonamides 

in xylem, 155 
Sulfur translocation, 151 
Sunflower exudate, 146 
Symbiots 

nonlegume, 25-26 
Symplast 

and ion movement, 127-29 
Synergism, 221 
Syringyl groups, 70-71 
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Telophase, 299 
Temperature 
acidification and, 88 
difference 
between plant and air, 


effect ori absorption 
spectra, 368 

gibberellin-effect, 429 

heat transfer and, 112, 
114, 116-17 

infective process and, 289 

malate storage and, 82 

mutation and, 282 

plankton production and, 
357-58 

tomato plants and, 207 
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see also Vernalization 
Thermoluminescence, 375 
Threonine, 278 
Tissue differentiation 
and auxin, 241 
Tissues 
after vernalization, 219 
Tobacco 
COg fixation in, 51 
exudate from, 146 
vernalization and, 198 
Tobacco mosaic virus, 
277-94 
amino acid composition, 
278 
infection process, 286-92 
intracellular behavior of, 
285-94 
morphology of, 277-79 
mutation of, 281-85 
nucleic acid of, 279-81 
RNA composition of, 284 
synthesis of, 292-93 
Tomato exudate, 146 
Tomato vernalization, 198, 
206-7 
Tonoplast, 2-3, 6, 7, 127 
TPN in Hill reaction, 39 
Tracers 
in auxin study, 249 
in biosynthetic pathways, 
55-77 
in chlorophyll studies, 371 
in phloem studies, 183 
photosynthetic intermedi- 
ates and, 397 
in sea water study, 346 
in transpiration experi- 
ments, 131 
Transamination, 100 
Translocates, 169-70 
Translocation 
of applied substances, 
173-76 
metabolism and, 180 
velocity of, 183 
volume of, 184 
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